Changes of Dry Matter, Biomass and Relative Growth Rate with Different Phenological Stages of Corn  by Koca, Yakup Onur & Erekul, Osman
 Agriculture and Agricultural Science Procedia  10 ( 2016 )  67 – 75 
2210-7843 © 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the University of Agronomic Sciences and Veterinary Medicine Bucharest
doi: 10.1016/j.aaspro.2016.09.015 






Adnan Menderes University, Faculty of Agriculture, Department of Crop Science, AydÕn – 09100, Turkey 
$EVWUDFW






GHJUHH GD\V *'' SHU HDU ZHLJKW SODQW DQG HDU KHLJKW FP EODQN WLS RI HDU VKULYHOHG UHPQDQWV RI NHUQHOV EHFDXVH RI
LQHIIHFWLYHSROOLQDWLRQFPZHUHPHDVXUHGWKURXJKRXWWKHSKHQRORJLFDOVWDJHV7KHGDWDRIWKHVWXG\LVDYHUDJHRI*DQG
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$OO SURSHUWLHV H[FHSW WR SHU HDUZHLJKWZHUH VLJQLILFDQWO\ DIIHFWHG WR \HDUV0D[LPXPGU\PDWWHU DQG ELRPDVV YDOXHV RQ WKH
SKHQRORJLFDOVWDJHVZHUHPHDVXUHGLQ0D[LPXPSHUHDUZHLJKWSODQWDQGHDUKHLJKWYDOXHVZHUHDOVRREWDLQHGIURPWKH
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ELRPDVV 5*5 FURS JURZWK UDWH WR GHWHUPLQDWLRQ RI HQYLURQPHQWDO WHPSHUDWXUH SUHFLSLWDWLRQ UDWH DLU KXPLGLW\
HWFHIIHFWVRQHDU\LHOG(GZDUGVHWDO6KDULILDQG3LU]DG7KHFDQRS\VL]HLPSDFWRQWKHDEVRUSWLRQ
RIUDGLDWLRQ6RWKHUHODWLRQVKLSHIIHFWVGU\PDWWHUDFFXPXODWLRQDQG\LHOG'DGDVKLHWDO7RWDOGU\PDWWHULV
LQIOXHQFHG E\ 5*5 (JO\ DQG *XII\  2]WXUN HW DO  KDV VKRZQ WKDW WKH HIIHFWV RI GLIIHUHQW
HQYLURQPHQWDOFRQGLWLRQVSURYLGHGZLWKFKDQJHOLJKWLQWHQVLW\FKDQJHGWR5*5YDOXHV,QDGGLWLRQWRWKHVWXG\LWLV

















DQGPLOGZLQWHU ORFDWHG LQZHVW 7XUNH\ DW  ൏1  ൏ ( DW P DERYH VHD OHYHO0RQWKO\ WHPSHUDWXUH
SUHFLSLWDWLRQDQGDLUKXPLGLW\YDOXHVIRUDQGDQGORQJWHUPDYHUDJHWHPSHUDWXUHDQGSUHFLSLWDWLRQ
DUHSUHVHQWHGLQ7DEOH0RQWKO\WHPSHUDWXUHVLQJURZLQJVHDVRQRIWKHWKLUG\HDUZHUHJUHDWHUWKDQWKHILUVWDQG
WKH VHFRQG\HDUV0RUHRYHUPRQWKO\SUHFLSLWDWLRQYDOXHV LQJURZLQJ VHDVRQRI WKLUG\HDU E\ LQFOXGLQJ -DQXDU\
)HEUXDU\DQG0DUFKZHUHORZHUWKDQWKHRWKHU\HDUV7KHUHIRUHZHVDLGWKDWJURZLQJVHDVRQRIWKHWKLUG\HDUZDV
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2.2. The traits measured and calculated in this research 
*URZLQJGHJUHHGD\V*''3ODQWGHYHORSPHQWVXEMHFWHGWRVWUHVVRIFHUWDLQH[WUHPHWHPSHUDWXUHUDQJHVHLWKHU
WRRKLJKRUWRRORZUHVXOWVLQVWUHVVGXULQJWKHSHULRGRIGHYHORSPHQW=DFKDU\,WLVUDWKHUVLPSOHWRFDOFXODWH






7PD[ 'DLO\ PD[LPXP WHPSHUDWXUH XS OLPLW R& 7PLQ 'DLO\ PLQLPXP WHPSHUDWXUH GRZQ OLPLW R&
7EDVHIRUFRUQR&
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,QRUGHU WRXQGHUVWDQG WKH LQWHUDFWLYH HIIHFWVRIGDLO\ WHPSHUDWXUHYDULDWLRQVRQSODQWJURZWKZHREVHUYHG DQG
UHFRUGHGWKHWHPSHUDWXUHGXULQJWKHWZR\HDUVWREHWWHUXQGHUVWDQGWKHUHODWLRQVKLSEHWZHHQFRUQSODQWJURZWKDQG
GDLO\ HIIHFWLYH WHPSHUDWXUH *'' YDOXHV 7KHVH ZHUH FDOFXODWHG WR FOHDUO\ H[SODLQ KRZ WKH GDLO\ UDQJH RI
WHPSHUDWXUHRIERWKXSSHUDQGORZHUOLPLWVDIIHFWVJURZWKDQGXOWLPDWHO\\LHOG
7KHQXPEHURIGD\VWKDWWHPSHUDWXUHYDOXHVH[FHHGHGWKHOLPLWYDOXHIRU&SODQWLVSUHVHQWHGLQ7DEOH'DWD
VKRZHG XSSHU SRLQW LQGLFDWHG DW R& DQG FULWLFDO XSSHU DW R& 7DEOH  LQGLFDWHG RI QXPEHU RI GD\V WKDW
WHPSHUDWXUH H[FHHGHG WKH OLPLW RI UDQJH GXULQJ WKH WKUHH \HDUV RI WKLV H[SHULPHQW &UDIWV%UDQGQHU DQG 6DOYXFFL

7DEOH7KHQXPEHURIGD\VZKLFKGDLO\WHPSHUDWXUHXSSHUSRLQWLQGLFDWHGDWR&DQGFULWLFDOXSSHUDWR&LQPRQWKV
   
R& R& R& R& R& R&
0D\      
-XQH      
-XO\      
$XJXVW      
7RWDO      
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*URZLQJ6WDJHV 'DWHV  
OHDI 0D\WK 0D\WK 0D\WK
OHDI 0D\WK -XQHWK -XQHWK
OHDI -XQHWK -XQHWK -XQHWK
OHDI -XQHWK -XQHWK -XQHWK
7DVVHOLQJ -XQHWK -XO\WK -XO\WK
6LONLQJ5 -XO\WK -XO\WK -XO\WK
%OLVWHU5 -XO\WK -XO\WK -XO\WK
0LON5 -XO\WK -XO\WK -XO\WK
'RXJK5 $XJWK $XJWK $XJWK
'HQW5 $XJWK $XJWK $XJWK
0DWXULW\5 $XJWK 6HSWHPEHUWK 6HSWHPEHUWK

,QSUHGHWHUPLQHGJURZLQJVWDJHVSODQWIRUWKHPHDVXUHPHQWRIWRWDOZHLJKWDQGWKHGU\PDWWHUZHUHFXWIURP
WKH URRW FROODU DQGGLYLGHG LQ OHDI VWHPDQGHDU7KH VDPSOHVZHUHZHLJKWHG WRGHWHUPLQHELRPDVVYDOXHV LQ WKH
JURZLQJVWDJH7KHVDPSOHVZHUHKHOGDWR&IRUKRXUVWRGHWHUPLQHGU\PDWWHULQWKHJURZLQJVWDJH3HUU\DQG
&RPSWRQ7KHGULHGVDPSOHVZHUHZHLJKHG7KXVWKHGU\PDWWHULQDSODQWZDVGHWHUPLQHG5HODWLYHJURZWK





2.3. Statistical analysis 
$OO GDWD SHU HDU ZHLJKW SODQW KHLJKW HDU KHLJKW DQG EODQN WLS RI HDU FROOHFWHG IURP WKH WUHDWPHQWV ZHUH
VWDWLVWLFDOO\DQDO\]HGXVLQJWKH7$5,67SDFNDJHVRIWZDUH$oÕNJ|]HWDODVDUDQGRPL]HGEORFNGHVLJQZLWK
IRXU UHSOLFDWLRQV XVLQJ DQDO\VLV RI YDULDQFH WR HYDOXDWH WKH HIIHFW RI GLIIHUHQW \HDUV RQ WKH FRUQ 0HDQV DPRQJ
WUHDWPHQWVZHUHFRPSDUHGXVLQJ/HDVW6LJQLILFDQW'LIIHUHQFH/6'DW3İSUREDELOLW\
5HVXOWVDQG'LVFXVVLRQV
*'' YDOXHV DQG OHQJWK RI HDFK SKHQRORJLFDO VWDJHV ZHUH FDOFXODWHG IRU DOO SKHQRORJLFDO VWDJHV GXULQJ FRUQ
JURZLQJSHULRGDQGZHUHSUHVHQWHGLQ7DEOH$OWKRXJKWRWDOOHQJWKRIJURZLQJSHULRGLQZDVWKHELJJHVWRI
WKHH[SHULPHQW WRWDO*''RIZDV WKHVHFRQGELJJHVWYDOXHRI WKHH[SHULPHQW7KLUG\HDURI WKHH[SHULPHQW
ZDVJLYHQWKHELJJHVW*''YDOXH%HVLGHV*''YDOXHVRISKHQRORJLFDOVWDJHV>OHDI9OHDI9
OHDI9WDVVHOLQJ97PLON5GRXJK5@LQZHUHELJJHUWKDQWKHRWKHUV,QDGGLWLRQWKHQXPEHURI
GD\V WKDW WHPSHUDWXUH YDOXHV H[FHHGHG WKH OLPLW YDOXH IRU FRUQSODQW FRQGXFWHG E\&UDIWV%UDQGQHU DQG 6DOYXFFL







/HQJWKGD\ *'' /HQJWKGD\ *'' /HQJWKGD\ *''
OHDI      
OHDI      
OHDI      
OHDI      
7DVVHOLQJ      
6LONLQJ5      
%OLVWHU5      
0LON5      
'RXJK5      
'HQW5      
0DWXULW\5      
7RWDO      

/HDVW 6TXDUH PHDQV RI PHDVXUHG SDUDPHWHUV HDU ZHLJKW SODQW KHLJKW HDU KHLJKW DQG EODQN WLS RI HDU ZDV
FDOFXODWHG WKURXJKYDULDQFHDQDO\VLV 7DEOH ,WZDV IRXQG WKDW\HDUSURYLGHGVLJQLILFDQWGLIIHUHQW UHVXOWV IRUDOO
SDUDPHWHUV H[SHFW RI HDU ZHLJKW SDUDPHWHU $YHUDJH YDOXHV RI SDUDPHWHUV DQG FDOFXODWHG /6' YDOXHV RI WKH
LPSRUWDQWRQHVDPRQJYDULDWLRQUHVRXUFHVDUHSUHVHQWHGXQGHUWKH7DEOH
$V LW VKRZQ LQ7DEOH WKH DYHUDJHRISODQW KHLJKWZDV FP7KHKLJKHVW SODQW KHLJKWYDOXH  FP
REWDLQHGIURPWKHILUVW\HDUDQGWKHORZHVWYDOXHFPZDVREWDLQHGIURPWKHWKLUG\HDURIWKHH[SHULPHQW7KH
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7DEOH&RPELQHGDQDO\VLVRIYDULDQFHPHDQVTXDUHVRI3ODQWKHLJKW(DUKHLJKW%ODQNWLSRIHDU(DUZHLJKW
9DULDQFHVRXUFH 3ODQWKHLJKW (DUKHLJKW %ODQNWLSRIHDU (DUZHLJKW
<HDU    QV









<HDU 3ODQWKHLJKWFP (DUKHLJKWFP %ODQNWLSRIHDUFP (DUZHLJKWJ
    
    
    
$YHUDJH    






HDUO\ VWDJHVRINHUQHOGHYHORSPHQW VWDJHV  WRZHHNVDIWHUSROOLQDWLRQ7KHVHGDWHVZHUH LQGLFDWHG -XO\ LQ DOO
\HDUVRI WKHH[SHULPHQW%XWH[WUHPHKRWZHDWKHUXSSHUSRLQWR&DQGFULWLFDOXSSHUDWR&VKRZHG7DEOH
ZHUHDSSHDUHG LQ%HVLGHVYHU\ ORZDLUKXPLGLW\ UDWHV DOVRZHUHREVHUYHG LQ 7DEOH ,I WKH UHODWLYH
KXPLGLW\LV WRRORZDW WKLVVWDJHDIWHU WKDWWKHVWLJPDRU WKHSROOHQFDQGHVLFFDWHDVDUHVXOWRIZKLFKSUHYHQWV WKH
JHUPLQDWLRQRIWKHSROOHQ$EQRUPDOKXPLGLW\UDWHVORZRUKLJKKDYHEHHQIRXQGWREHFXOSULWLQDSRRUVHHGVHW
2]RUHV+DPSWRQDQG0F$YR\$EHQGURWKHWDO7KHUHIRUHSRRUNHUQHOVHW LVQRW VXUSULVLQJ IRUXV
WKDWDUHREYLRXVO\WKHVHYHUHO\VWUHVVHGLQ
%HFDXVHRI LQIOXHQFHGGLUHFWO\ WKH ILQDOJUDLQ\LHOGSHUHDUZHLJKW LVRQHRI WKHVLJQLILFDQWSURSHUWLHV IRUFRUQ
0LQ  (DUZHLJKW YDOXHV RI FRUQZHUH SUHVHQWHG LQ 7DEOH  7KH DYHUDJH RI HDUZHLJKWZDV  J DQG
PD[LPXPHDUZHLJKWJZDVUHJLVWHUHGLQWKHILUVW\HDURIWKHH[SHULPHQW7KDQDYHUDJHRIHDUZHLJKW






HWDO OHDIDLUYDSRUSUHVVXUHGLIIHUHQFH /DZVRQHWDODQGZDWHUXVHHIILFLHQF\ )HUULVHWDO
FRUUHVSRQGLQJO\ PDQ\ SK\VLRORJLFDO DQG PRUSKRORJLFDO SURSHUWLHV %RFFDODQGUR HW DO  7KHUHIRUH DOO
PHDVXUHGSDUDPHWHUVSODQWKHLJKWHDUKHLJKWEODQNWLSRIHDUDQGHDUZHLJKW LQZHUHORZHUWKDQDQG
:H VDLG WKDW DELRWLF VWUHVV IDFWRUVZHUH UHDOO\ DIIHFWHG FRUQJURZLQJ ,W LV DOVR FODLPHG WKDW HQYLURQPHQWDO
FRQGLWLRQVDUHYHU\LPSRUWDQWIRUWKHFRUQSODQWJURZLQJDQG\LHOGSURGXFWLRQ
%LRPDVV DQG GU\ PDWWHU DUH LPSRUWDQW VLJQDO WKDW LQGLFDWLYH RI HQYLURQPHQWDO IDFWRUV DQG FRQGLWLRQ RI FRUQ
JURZLQJ 'U\ PDWWHU PRYHPHQWV GXULQJ WKH YHJHWDWLYH DQG JHQHUDWLYH SHULRG HOHYHQ SKHQRORJLFDO VWDJHV ZHUH
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D E F
)LJ$YHUDJHRIGU\PDWHUDWGLIIHUHQWSKHQRORJLFDOVWDJHVRIFRUQLQDEDQGF





SODQW OHDYHV DQG VWHP0HDVXUHGGU\PDWWHU RI HDUZDVEHJLQQLQJ IURP5 VWDJH WR5 VWDJH ,QLWLDO GU\PDWWHU
YDOXH RI HDUZDV ORZ GXULQJ5 VWDJH DQGPD[LPXP YDOXHZDV DFKLHYHG E\5 VWDJH FRQWLQXRXVO\ LQFUHDVHG LQ




ZKLFK DFFXPXODWLQJ LQ WKH VWHPV DQG OHDYHV GXULQJ YHJHWDWLYH SHULRG LV WUDQVSRUWHG HDU DQG VHHG RI FRUQ GXULQJ
















\HDUVRI WKHH[SHULPHQW$QG WKHQDSUHWW\KDUGGHFOLQHZDVDSSHDUDQFHZLWK WKHDGYDQFHPHQWRIJURZLQJVHDVRQ
5555DQG5VWDJHVLQDOO\HDUV,WZDVLQGLFDWHGWKDWLQHDUO\VWDJHVRIJURZWK5*5RIFURSUHPDLQHG
KLJKHU DQG LW GHFOLQHG LQ DGYDQFHPHQW RI DJH 7DQ HW DO  $WPDWXUH VWDJH RI FRUQ 5 LW GHFOLQHG WR D
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PLQLPXPYDOXHLQDOO\HDUVRIWKHH[SHULPHQWH[FHSW0LQLPXP5*5YDOXHUDLVHGGXULQJPLONVWDJHLQ
5*5 LV WKH IXQGDPHQWDOSDUDPHWHUZKLFKSURYLGHVRQHRI WKHPRVWHFRORJLFDOO\ VLJQLILFDQWDQGXVHIXO LQGLFHVRI
SODQWJURZWK7DOXNGHUHWDO%HVLGHLWLVFRQILUPHGWKDWLPSRUWDQFHRI5*5LQWKHDGDSWDWLRQRIWKHSODQWWR







YDOXHV DQG VRPHPRUSKRORJLFDO FKDUDFWHULVWLFV VXFK DV SODQW KHLJKW FP HDU KHLJKW FP EODQN WLS RI HDU FP
XQGHUWKHZHDWKHUFRQGLWLRQVLQ0HGLWHUUDQHDQUHJLRQZKLFKLVGUDPDWLFDOO\FKDQJLQJIURP\HDUWR\HDU)LUVWO\RXU
GHWHUPLQDWLRQ IRU PD[LPXP \LHOG WKDW LW VKRXOG EH LGHDO DLU KXPLGLW\ YDOXH DSSUR[LPDWHO\  DQG PRQWKO\
SUHFLSLWDWLRQ UDWH GXULQJ JURZLQJ VHDVRQ E\ LQFOXGLQJ -DQXDU\ )HEUXDU\ DQG0DUFK UDWKHU WKDQ KLJK GDLO\ DLU
WHPSHUDWXUH DQG *'' YDOXHV 6HFRQGO\ HQVXULQJ RSWLPDO JURZLQJ XQGHU IDYRUDEOH FRQGLWLRQV WKDW PLQLPL]H
HQYLURQPHQWDO VWUHVV DQGDOORZ\LHOGV WRDSSURDFK\LHOGSRWHQWLDO OHYHOV$QGZHZHUHFRQFOXGHGRQ WKHEDVLVRI
JURZWKSDUDPHWHUVVXFKDVGU\PDWWHUELRPDVVDQG5*5GDWDWKDWWKLVQHZPDWHULDOFRXOGVXSSRUWWRLQFUHDVHVHHG
VL]HDQGVHHGVQXPEHUSHUHDUGHFUHDVHEODQNWLSRIHDUFRXOGEHDFKLHYHG(VSHFLDOO\WKUHHSDUDPHWHUVFDPHLQWR
SURPLQHQFH UDLQIDOO DPRXQWV DQG DLU KXPLGLW\ RI WKH \HDUV DQG GHWHUPLQLQJ WKH QXPEHU RI GD\V ZKHQ GDLO\
WHPSHUDWXUHULVHVDERYHR&GXULQJJURZWKVWDJHVHVSHFLDOO\LQIORZHULQJDQGJUDLQILOOLQJSHULRGRIFRUQ$OO
\LHOGSDUDPHWHUVKDGWKHORZHVWYDOXHDQGEODQNWLSRIHDUZKLFKGHWHUPLQHVWKHQXPEHURIJUDLQVSHUHDUKDGWKH












$oÕNJ|] 1 øONHU ( *|No|O $  %L\RORMLN $UDúWÕUPDODUÕQ %LOJLVD\DUGD 'H÷HUOHQGLULOPHOHUL ,6%1  (h 7RKXP
7HNQRORMLVL$UDúWÕUPDYH8\JXODPD0HUNH]L<D\ÕQ1R%RUQRYDø]PLU
$QRQ\PRXV  7XUNLVK *UDLQ %RDUG *UDLQ %XOOHWLQV LQ  KWWSZZZWPRJRYWU8SORDG'RFXPHQWUDSRUODU
KXEXEDWVHNWRUUDSRUXSGI
$QRQ\PRXV3HVWDQG&URSDJURQRP\WLSVKWWSH[WHQVLRQHQWPSXUGXHHGXSHVWFURSLVVXH
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7DOXNGHU )$+&KDQGD 6&*RODP6$.0%KDQGHU 3. ,VODP01 (DUO\ YHJHWDWLYH JURZWK DQG ILEUH \LHOG LQ7RVVD -XWH
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